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Abstract - The tensile test of the external diaphragm joint was conducted to evaluate the structural performance of the external
diaphragm joint on the welding detail of the column with built-up square shape steel tube. The nominal strength of the external
diaphragm was calculated by the existing design formula and the modified formula considering effective throat thickness of PJP
(partial joint penetration) welding of the column. The ratio of the maximum load of the specimens which are that the welding
details of the columns were CJP(complete joint penetration) welding and PJP welding were 1.35 and 1.40, respectively. The ratio
of the maximum load of the specimens with the PJP welding detail of the column on the nominal strength of the external dia-
phragm considering the angles of the beam flange and the external diaphragm was 1.25.

Keywords - Built-up square shape steel tube, External diaphragm, Joint, Welding detail, Structural performance
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Table 1. Specimens plan

Welding detail
Specimen . hy Material
Column Dla.p hragm
joint
CC40 40
E— CJp
CC30 cJp 30
| groove Steel:
CP40 welding PJP SM355
CF40 Fillet 40
Rebar:
PC40 CIP SD500
PC30 30
PP40 PIP PIP Concrete:
roove
| v%elding 40 Joc= 24 MPa
PF40
E— Fillet
PF50 50
CC40
I—> Diaphragm width (4,)
Welding detail (diaphragm joint)

C:CIJP, P:PIP, F:fillet

Welding detail (column)
C:CJp, P:PJP

Fig. 1. Specimen name
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Fig. 2. Specimens shape
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(a) CJP (b) PJP

Fig. 3. Welding detail (column)



(c) Fillet

Fig. 4. Welding detail (diaphragm joint)
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Fig. 5. Diaphragm size of specimens
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Fig. 6. Test set-up of external diaphragm joint
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Fig. 7. Diaphragm size for nominal strength
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Table 2. Material compressive test result

¢ Compressive
ok strength
24 MPa 26.4 MPa
Table 3. Material tensile test result
Yield Tensile Eloneation
Division strength strength 0 (30;) 0
(MPa) (MPa) o
SM355 12 mm 390.2 553.6 24.78
SD500 D25 642.3 772.3 21.72
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Table 4. Diaphragm tensile test result
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Fig. 113} o] 52 2 & 7|5 ST 9 ejrtolofz 7l o]
oH 2 Yergtth webA] 8828707159 R8I
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Table 494 Pr= B EWA] 9] 2AAFAHE wHGeT
SHGE(AF)OIT EA] 37 et APA 9 H &
WA FH73= B ol Hl(Prew/P)= 1.24 - 1.29,
T 1.27% YERET:

P2 (1) 2 A )F 283 tolotzg o] 337
Lotk 8R4 FdW 5 SR A7 1R B8N A
A A4 (1), FEEAHJAAIA ] F 4 (295
X-LQ:a]-oq 9,]1:]—0] }lLE'H,] 4-;(17?1:._5 /\]—;ﬂ o]- 1'4-

SN BB7EY S A7E AFEEHQ YA
O] B, A (12 282t frfolorZH o] 3L dfH] &
T)3159] H](Proo/Pr)= 1.30 - 1.44, BH 1.352 UEfyith
S5 A7 -8 A-8 U A A9

of)

Specimen Prest Otest Pf* Prest PnlM Prest PnZ*** Piesi Fracture
P (kN) (mm) (kN) P, (kN) Pul (kN) Po mode
CC40 1,330.4 40.63 1.29 994 .4 1.34 1,091.6 1.22
CC30 1,273.7 44.37 1.24 886.3 1.44 959.2 1.33

Flange
CP40 1,288.5 28.79 1.25 1.30 1.18
994 .4 1,091.6
CF40 1,314.4 30.58 1.28 1.32 1.20
PC40 1,053.2 13.74 1,030.1 1.02 807.1 1.30 904.3 1.16
PC30 1,043.1 26.49 1.01 699.0 1.49 771.9 1.35
Column
PP40 1,121.6 18.04 1.09 1.39 1.24 and
807.1 904.3 diaphragm
PF40 1,185.0 23.24 1.15 1.47 1.31
PF50 1,229.2 26.99 1.19 915.3 1.34 1,036.8 1.19

*P;: Nominal strength of beam flange by material tensile test result
“P,i: Nominal strength calculated by Egs. (1)-(2)
" P,»: Nominal strength calculated by Eqgs. (3)-(4)
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Load (kN)

— CC40

---- CP40
CF40

0 10 20 30 40
Displacement (mm)

60 70

Fig. 8. Load-displacement curve o
column CJP specimens

(a) CC40

(a) PC40 (b) PC30

Fig. 11. Crack of column and diaphragm (column PJP specimens)
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(c) PP40
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Displacement (mm)

Fig. 9. Load-displacement curve of
column PJP specimens

(d) PF40
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Fig. 15. Macroscopic test result of Fig. 16. Macroscopic test result of welding detail of
welding detail of column diaphragm and column flange
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